
REVIEWS OF BOOKS 
Methods of -Measuring Temperature. By EZER GRIFFITHS, D.Sc. , 

with an Introduction by Principal E. H. GRIFFITHS, F.R.S. (London, 
1918 : Charles Griffin & Co., Ltd. Price, 8s. 6d. net.) Pp. 176. 

The name on the title-page of this book of Dr. Ezer Griffiths, who 
is identified with so much of the valuable work on thermometry which 
proceeds from the National Physical Laboratory, is in itself a guarantee 

b o f  the care, accuracy, and discrimination which are its outstanding 
.features. 

After an introductory chapter on “ The Fundamental Scale of Tem- 
.perature, ” mercurial, resistance and thermoelectric thermometers are 
described. Chapters follow on the laws of radiation and their appli- 
cations in radiation and optical pyrometers, and finally an account is 
given of the determination of high-temperature melting-points and 
boiling-points. 

The author has condensed an astonishing amount of information 
into quite a small compass, so that the book is perhaps one for reference 
.rather than to be read through. Its usefulness for this purpose is greatly 
+enhanced by the bibliographies given a t  the end of each chapter. It is 
rather a pity that i t  was not possible to incorporate some of the new mate- 
aial included in the General Discussion on “ Pyrometers and Pyrometry ” 
which the Faraday Society held in November 1917.  

S i r  William Ramsay, K.C.B., F.R.S. MEMORIALS OF HIS LIFE A N D  

WORK. By Sir WILLIAM A. TILDEN, F.R.S. (London, 1 9 1 8 :  
Macmillan R: Co., Ltd. Pp. 311.  Price 10s. net.) 

There can be little doubt that Ramssy’s first-rate discoveries will 
(ensure him a lasting place among the small band of chemists-Boyle, 
Black, Lavoisier, Priestly, Scheele, Cavendish, Davy, Berzelius, with a 
.few others-who are designated by Sir William Tilden as the Master 
Builders of their science. A worthy record of the life of such a man 
.has two conditions to satisfy. In the first instance it must give his work 
its proper place alongside the masterworks which have preceded i t  ; 
at must evaluate his work, and not merely describe and praise it. Secondly, 
it must show us the work in relation to the man ; else it is history and 
not biography. The first of these tests is adequately satisfied by this 
Life of Ramsay, the second is more than satisfied ; and this simple, direct 
account, eloquent in its simplicity, of a richly-endowed, many-sided 
nature consecrating all its gifts to the acquisition of knowledge, is a 
picture no less inspiring than the exploits of the hero who gives his life 
t ha t  his ideals may endure. On these grounds the biography of a 
great man of science would be justified even if there were little of 
.so-called human interest in his life’s story. But Ramsay was man of the 
world, as well as man of science : he was teacher, educationist, adminis- 
trator, traveller, and above all ambassador, representing the science of 
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I 68 REVIEWS O F  BOOKS 

his native land with charm, distinction, and dignity among his peers 
across the seas, and in these too he excelled, even as he excelled as 
an investigator. To this side of Ramsay’s full and varied life his bio- 
grapher does complete justice, and when it may be said that the record 
of such a life and its work succeeds in awakening an interest not far 
short of the intrinsic interest of the subject of the story itself, higher 
praise could hardly be wished for. 

Discovery; Or, The Spirit and Service of Science. By R. A.. 
GREGORY. Reprint, October 1918. (London, 1916 : Macmillan & 
Co., Ltd. Pp. 347. Price 6s. net.) 

I t  is gratifying that the demand for this very delightful and read- 
able work of Professor Gregory should have called for a third reprint 
since first the book was published. The demand must be taken to indi- 
cate that the national awakening of the past few years has led to the 
creation of some genuine public interest in scientific method and scientific 
achievement. Moreover, the fact that this new interest is being stimu- 
lated and satisfied by a book which emphasizes the humanistic rather 
than the utilitarian aspect of science is a hopeful sign that the old foolish 
controversy of Science ZI. Letters is a t  last ceasing to have any reality 
-if reality it ever had. Certainly nobody can read this little work 
without being impressed by the dignity and worth of scientific inquiry 
carried out for its own sake, and by the spiritual uplifting which the 
pursuit of truth for no other end but itself can bring to the man  who^ 
devotes his life to this end. To read of such labours is in itself an incentive 
and an inspiration, and its record has an abiding value. 

The Zinc Industry. By ERNEST A. SMITH, Ass0c.R.S.M. (Mono- 
graphs on Industrial Chemistry. London, 1918 : Longmans, Green 
& Co. Pp. 223.  Price 10s. 6d. net.) 

The appearance of this book is most opportune. Since the war has 
brought home to US the unfortunate, but almost criminally unnecessary 
dependence upon others for our supplies of zinc metal, the problems, 
industrial and technical, associated with the zinc industry have secured 
a larger measure of public interest than has ever before fallen to them. 
This in itself would be of little advantage, but it may be turned t o  
advantage if it results in our realizing how greatly we are ourselves to. 
blame for the dangerous position we found ourselves in at  the outbreak 
of war. But it will have failed entirely to remedy an unworthy state 
of affairs if the lessons drawn from it are those which the politician would 
draw. Before the war our smelters produced but 2 6  per cent. of our 
zinc requirements, in spite of the fact that the Empire yields more than 
sufficient ore for our needs. The remedy is to be sought not in political 
or economic expedients-he is no friend of his country who looks thus 
for the industrial renaissance. Mr. Smith puts his finger on the evil 
at  its true source : “ Brit ish smelters have scarcely availed themselves t o  
any great extent of the enormozds progress made  by the continental smelters 
in the improvement of their furnaces,  whereby they have been enabled to reduce  
the former  consideruble loss i n  smelti.rzg b y  f r o m  33 to 50 ber cent.” 
iolnment would but weaken the force of this indictment. 

Such questions aside, the book, comparatively small in size though it is, 
is a mine of varied and valuable information on the supply, marketing, 
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REVIEWS O F  BOOKS 169 

and treatment of the various classes of zinc ores, and on the properties and 
uses of the metal and its alloys. Ample references are given throughout, 
but the author has been too sparing in his illustrations. For example, 
the section on the electric smelting of zinc ores is not illustrated a t  all. 
Diagrams here would have been most welcome, for the method is likely 
to  have an important future, and its possibilities should be vividly 
present in the minds of zinc metallurgists. 

The Natural Colouring Matters. By A. G. PERKIN and A. E.. 
EVEREST. (London, 1918: Longmans, Green & Co. Pp. 638 + ssii,  
with a subject index and an index of authors. 

In spite of the fact that  the natural colouring matters have been 
largely replaced by the coal-tar colours, some of them still remain im- 
portant factors in the dyeing and printing industries of to-day and are 
used in large quantities. We have in this work the first complete account, 
published in English, of the chemistry of this interesting group of organic 
compounds, regarded from a modern standpoint. The principal author 
is probably the best-known living exponent of the subject, and the work 
must be regarded as a valuable addition to  our literature on dye-stuffs. 
The colouring matters are dealt with systematically according to  their 
constitution under twenty-two separate headings, those of unknown 
constitution being described collectively in a separate chapter. In 
addition to  the copious detailed information which the work contains, 
there are a very large number of references to published works and 
current literature. There is one part of the subject, however, in which 
a little additional information would have rendered the work more useful. 
For although in the case of the better-known colouring matters like 
logwood, cochineal, fustic, etc., something is given regarding the modes 
of application, shades obtainable and fastness of the colours, such infor- 
mation is generally lacking in the case of the lesser-known dye-stuffs, 
where it would probably have been more appreciated by those not 
entirely conversant with the subject. 

Price 28s.) 

The Applications of Electrolysis in Chemical Industry. By 
(London, 1918 : Longmans, Green & Co, 

,4lthough this book is described as a monograph, being a volume of 
Sir Edward Thorpe’s series on Industrial Chemistry, i t  has more of the 
nature of a somewhat uncritical encyclopzdia article, and not very 
satisfactory a t  that. We have no doubt it can serve a useful 
purpose, and for completeness a book on the subject was required 
in the series, but it certainly deserved more serious treatment than O U I  

author gives it here. In spite of recent developments in applied electro- 
chemistry, there is little in i t  not to be found in standard works like 
those by Blount and Allmand, written many years ago, and in breadth, 
and comprehensiveness it cannot compare with the latter. 

The introductory chapter deals practically with definitions, which 
will hardly be grasped by a student not alrcady familiar w-ith th,. 
entities defined. Then follows a chapter on “ Methods of Generating 
the Current,” which is really unnecessary in a book of this kind, in spite 
of the advice of the distinguished editor. The important subject of 
“ Power and Electrochemical Industry ” is relegated to a three-paged sec- 
tion of this chapter, but its brevity is somewhat rcdccined by rcferences, 

A. J .  HALL, B.Sc., F.I.C. 
Pp. 148, price 7s. 6d. net.) 
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ii 70 REVIEWS O F  BOOKS 

themselves by no means complete. The section on Copper in the next 
chapter, on “ Electrolytic Refining of Metals, I’ covers familiar ground ; 
that  on the noble metals is more satisfactory, but the treatment accorded 
to the other metals, notably iron, where considerable developments have 
taken place, is quite inadequate. Chapter 111 deals with “ The Electro- 
lytic Winning of Metals,” covering the cases of aluminium, copper, zinc, 
lead, nickel, sodium, magnesium, calcium, lithium, antimony, and bismuth. 
In  the case of zinc, a process like that of Ashcroft, interesting enough, 
to be sure, but no longer in use, is described, whereas modern processes 
of electrolytic zinc refining of real present-day importance, such as are 
dealt with in Mr. W. R. Ingall’s recent well-known paper on “ Electro- 
lytic Zinc,” are barely referred to. 

Chapter IV is on the “ Electrolytic Production of Hydrogen and 
Oxygen,” a subject that advances in aviation and acetylene welding, 
among other things, have rendered of increasing importance during 
the war. The next two chapters deal with the electrolysis of the alkali 
chlorides and hyperchlorites, chlorates, and perchlorates. They arr 
well-worn subjects, and the author fairly covers the field. The last 
chapter, on the “ Production of Organic Compounds,” is, however, very 
sketchy, and its brevity is hardly justified either by the statement 
that it i s  in Germany that most attention has been given to the subject 
or by the reference to Lob’s comprehensive treatise. So great are the 
possibilities in this branch of the subject that it deserves a volume to 
itself in a series, like the present one, intended more particularly for 
chemists. 

Colour in Relation to Chemical Constitution. (Monographs on 
Industrial Chemistry. Edited by Sir EDWARD THORPE, C.B., LL.D., 
F.R.S.) By E. R. WATSON, M.,4., DSc. (London, 1918 : Long- 
mans, Green & Co. Pp. 1g7fxii. Pricc 12s. 6d. net.) 

In his general introduction to the series of monographs of which 
Professor Watson’s is the latest, Sir Edward Thorpe remarks : “ The 
doctrines concerning chemical structure and constitution of one period 
form the basis of large-scale synthetical processes of another. ” The 
quotation, after substituting “ colour ” for “ chemical structure,” is 
hardly less true. The relationship of colour and chemical constitution 
has lonq been recognized, and though at first its treatment fell within 
the domains of organic and physical chemistry, its importance to the 
chemical manufacturer has led to its inclusion among a series of books 
devoted to industrial chemistry. The absence of a book in our language 
dealing exclusively with the subject is rather strange, since, as the author 
rightly points out, the problem has probably received more attention 
in this country than in any other For this reason Professor Watson’s 
book, based on a series of !ectures delivered by the author at the 
University of T.eeds, fills a large gap in our literature, and its appearance 
will be welclnmed in consequence. 

In the early views on the subject, colour in organic compounds 
was ascribed to unsaturation and to the presence of typical groups 
(chromophores), bodies containing which were termed chromogens. 
Chromogens are capable of giving rise to colouring matters by the intro- 
duction into them of certain qroups known as auxochmmes. In this 
connection the interesting phenomenon arises of colours of the second 
.order. On increasing the molecular weight of dye-stuffs by adding certain 
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groups, the colour is progressively deepened, that  is, the absorption 
bands are moved further towards the red end of the spectrum. Such 
a movement may even go far enough to  produce a less deeply coloured 
derivative in cases where the loading of the molecule has been pushed 
so far that  the absorption bands have been removed to the infra-red 
region of the spectrum. The colours of such bodies are termed colours 
of the second order, and they have been realized recently by Pickard. 

According to current views, colour is due to vibrations within the 
molecules, and Watson and Meek regard i t  as being caused by the 
vibrations of electrons. These theories, together with others, are 
dealt with and examples are given of the facts which led to their intro- 
duction and supersession. 

A rather short chapter is included on the methods of examining and 
recording absorption spectra, and this might with advantage have been 
extended. A useful feature is the large number of plates of absorption 
spectra and absorption curves of typical compounds, showing the 
similarities in the absorption bands of closely related bodies. 

Other chapters deal with infra-red absorption spectra, fluorescence, 
and the colour and spectra of inorganic compounds. 

Simplified Method of Tracing Rays through any Optical System 
of Lenses, Prisms, and Mirrors. By LUDWIK SILBERSTEIN, 
Ph.D. (London, 1918: Longmans, Green & Co., 39, Paternoster 
Row, E.C. Pp. 37. Price 5s. net.) 

This little volume is intended to facilitate the laborious work of the 
optical computer, particularly tiresome when he has to deal with skew 
rays and non-centred systems, in finding the emergent ray from any 
optical system given the incident ray. The simplicity of the author’s 
method results from his use of the vector notation, which, let i t  be said, 
can easily be acquired by a few hours’ study. Students new to vector 
analysis will be astonished at the simplicity as they will admire the 
elegance of Dr. Silberstein’s application of i t  to the solution of ray-tracing 
problems. 

Elements of the Electromagnetic Theory of Light. By LUDWIK 
SILBERSTEIN, Ph.D. (London, 1918 : Longmans, Green & Co., 
39, Paternoster Row, E.C. Pp. 48. Price 3s.  6d. net.) 

In this small book the author, through an English version of a chapter 
or  two of his Polish treatise on Electricity and Magnetism, presents in 
vectorial language the fundamental part of Maxwell’s electromagnetic 
theory of light. A knowledge of the elements of electricity and mag- 
netism is naturally assumed. 

British Resources of Sands and Rocks used in Glass-making, with 
Notes on Certain Crushed Rocks and Refractory Materials. 
A Memoir by Professor P. G. H. BOSWELL, D.Sc., with Chemical 
Analyses by H. F. HARWOOD, M.Sc., Ph.D., and A. A. ELDRIDGE, 
B.Sc., F.I.C. (London, 1918: Published a t  the Instruction of thc 
Ministry of Munitions of War by the Imperial College of Science and 
‘Technology. Longmans, Green & Co. Pp. 183.) 

In this volume is combined the information already published in 
the first Memoir of the kind issued in 1916, and a supplementary Memoir 
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172 REVIEWS OF BOOKS 

issued in 1917. In the meantime, thanks to the initiative of the Depart- 
ment of Optical Munitions and Glassware Supply (which recently suffered 
a severe blow by the  lamented and premature death of its Controller, 
Mr. A. S. Esslemont), helped by the co-operation of several eminent 
geologists and chemists as well as by the enlightened attitude of the 
manufacturers, the glass-making industry has been placed on a sound 
basis which promises well for the  future. The revival of optical glass, 
manufacture in this country from native raw material is a signal example 
of the kind of progress that will follow in any branch of industry in which 
science and manufacture work hand-in-hand in complete understanding 
and harmony. 

Memoirs of the Geological Survey:  Special Reports on the 
Mineral Resources of Great Britain. Vol. V I  : Refractory 
Materials. (London, 1918 : H.M. Stationery Office. Pp. 233. 
Price 7s. 6d. net.) 

The volume deals with the siliceous rocks used in the manufacture 
of silica bricks and ground ganister, and with sands suitable for open- 
hearth steel furnaces. Dolomite is also dealt with in the last section 
of the book. 
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